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ABSTRACT 

Factors affecting- changes in net tuition revenue in 
private colleges were studied, and a model accounting for these 
factors .was tested using 1976-1977 and 1977-1978 data . Analys i s 
focused on the influence of tuition pvice, financial aid, and 
enrollment. Secondary consideration was given to those institutional 
characteristics that may distinguish private institutions. Data were 
obtained from the Higher Education General Information Survey and the 
College Entrance Examination Board. The primary variables considered 
were those involved in the direct calculation of net tuition revenue: 
(1) change in net tuition revenue; (2) change in enrollment ;( 3 ) 
change in financial-aid expenditures; and (4) change in tuition 
price. A system of four linear equations (one equation per primary 
variable) was structured (Fig. 2) to relate pairs of variables, with 
_the_aim of computing their total effect on net tuition revenue. Three 
major steps in data analysis were as follows : test ing the assumption 
that reported gross tuition and fees revenue is equal to the product 
of full-time-equivalent enrollment and the undergraduate tuition 
price; testing six assumptions about relationships between changes in 
net tuition revenue, tuition price f financial aid, and enrollment; 
and examining signs of other relationships between change variables 
and institutional characteristics. (SW) 
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•;,, v< .,,,| * .( h 1 1 * 1 1 1 1 ln.ixl-. ,ii<» <onv.«i«|ln«| on |»v.|M.<oiHl.iiy .tlloii 
• .Imul l.ini'Mi'.ly. ImmkI-. .n <> « .nr.ln.i ..(li..lnl-.li .Hn In wnndm wh-ih-.i limy 

v/Ml |x. ..bin I" h.il. .«.<:.. llmh budgets. A'. .1 rmsiill. Ilmi «• l«- a i|M»wlm| 
| M |, ir ,,.| |t, |„,w I ( ■ id I mi ni< >(*> M-v.-iuK! .iikI lii Imw InpiodM mem ■ ,i< < m ,1 1 . I y Mm 
..nouiil (.( 1 ovciiiKi 1li.il will lm rol locl.-d. Iho'.c Ifonch. Incl.ichi llm «l.mn<„ .,|.|, I < 
( |, H ||n„ In llm li.xllllt.ii.il ml logo studenl popti l.i 1 1 on . llm oronunlc. -md 
political factors tli.il affool |ir i v.i I o <| I v I ng, rndowmont I nv« m«»n I *., .md 
noveinnmnt expend 1 1 urm*. on Imh.il f of post sor.ond.ii y nduc.i 1 1 un, .md Mm 
|„| |.if |oM.it y l.icl.T'. Mi.. I are c.iu-.ltic] costs In rKo f.ish.r Ih.in mvoiiu.s. 

II,,. prussiirn lo raise more 1 ovonuos I" moot < o| |.»g<. <i>pend I hit <». hi hms 
wi th II .1 pro-, sum lo mil*' lul l Ion |>i lay... hut llmim Is no .jii.h ... Ion lh.il 
Increased I u I lion prices will loud lo I iK.ro.ir.od rwoniiHS, especially after 
student .iid Is nottod out- Whllo a cons I dorab 1 0 body of literature has hue. 
devoted to tlm discussion of cost analysis and projections of expenditures, 
Ihuim has been littlo attention paid lo ,iothods for projecting revenues, 
pari leularly lull inn revenue:.. 
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Further, what has boon written about the ef fect of lul l Ion Incrcnsr 
tended to focus on tho link Dotwoon ono pair of variables only: tuition pr 
and enrollment. While those variables are clearly crucial to any project!' 1 of 
tuition revenue. It Is misleading to ignoro the simultaneous Interactions c. 
enrol imont with financial aid and of tjultion price with financial aid. Any 
real understanding of not tuition revenue must take Into account those throe 
relationships botwoen pairs of tho throe variables hat are the basis for 
calculating not tuition revenue. 

This paper has drawn on (1) the llteraiure about the dome for higher 
education and (2) other research relating tuition price- financial aid, and 
enrollment. From these, a conceptual model was developed to capsulizo the 
system of factors affecting net tuition revenue— parti cu larl y in private 
colleges. Private colleges are assumod to differ from public colleges in so 
far as they do not receive a major portion of their operating revenues from a 
state legislature or a local school district, and their ability to set tuit on 
prices Is not constrained by such governmental bodies. Tho conceptual model 
derives its face validity from the assumptions about the relationships between 
tho three key variables as oxpressed in the literature. For example, it is 
commonly assumed that financial aid induces more students to enroll than would 
otherwise be the case. 

By recasting the conceptual model in mathematical and statistical terms, 
it was possible to arrive at a formulation that could be applied to historical 
data about pr i vate co I leges, i n 1976-77 and 1977-78. The use of actual data 
with the model al lowed for two things: first, it was possible to see how wel I 
the model fitted reality, and second, it was possible to estimate the 
paraneters in the ^'stical formulation of the model with varying degrees of 
confidence In the ess of the resulting values. 

While the statu, ical results derived from fitting tho model wero not able 
to account for even fifty percent of the variability in the data, this exercise 
In research is still valuable for several reasons. 
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p Iho model can ho usod a h.-nohmork I ... Juuqlnq tho bohovl... o ' -I 
.Hlmlnl'.ln.lors. If nn.dol prod I on I otl on common!/ hold ,r.«.un.|. Ions 
„h„ul col loan policies dons not III rosily. Iho « mini may ''«' 
,,<]„, In | si m»! rs -ho noting contrary 1o Iho assun.pfl o.r.. lor nx.«np ... II 
r ,.r1.iln slop;, would rationally load lo Iho maxlml/nllon of nnl In Hon 
rovo.uio and yol Iho.o -.lop-, n.o no I holn.| lol lowod (as ovtdoncod by I.-.-, 
Ih, in mux I nil mvonuo!.), Mm onuso m.iy ho m.m.i<|<>rl.il pollclo-. 0.0 hoinq 
formulated or executed Willi 0II101 goals In mind. 

• With Iho conceptual model Intact. II may bo fruitful to rep I lento tho 
statistical analysis using llmo series data for n r.lnglo Institution or 

, rov , l0 «||on.»l data for a sol ..f poor Institutions. a«,aln surmonn 1 1 n<| 

p,oh | ( «,s 'with quality of Iho data. Neil only would then) ho a hollo, 
chance of attaining con si r.tont I y sign I f Icniri results wl II, n mo, o 
homogeneous data base, but there would ho more justification for 
applying tho results to a particular col logo's situation. 

• Even If tho study Is not replicated, M Is useful to have some numbers 
based on national data to got a qualitative sonse of tho re a tlonsJi.lps 
between variables In tho system of factors affecting not tuition rovenuo 
a? private collages and possibly see son so of the order of mngnitudo of 
Iho offocts of thoso factors on each othor. 

e Final ly, to tho extent that this research study fal Is short of tho 
expectations or standards of othor researchers In the areas of col logo 
budgeting and tho demand for higher education, It may stl mu at o those 
scholars to conduct further research of the r own In t he area o revenue 
projection. Tho amount of Information available to C ol logo po Icymakors 
Will be increased whether others build on the model set ^rth In this 
study or use a different approach to the problem at hand. The Important 
thing is to raise the level of knowledge In this area beyond Its current 
underdevol opod state. 

This paper opens with a discussion of tho Importance of tuition and fees 
as; a source of Income for private col leges. When thinking about ^ Income 
source, It Is Important to look an nfl± tuition and fees revenue, not just gro.s 
tuition and fees revenue. The literature available to an a ^'n'stratcr 
attempting to understand this revenue Item Is of limited value because (a) It 
tends to focus on Just one pair of factors affecting net tuition revenue at a 
time (for example, tuition price and enrollment, or financial aid and 
enroliment), (b> It does not always move from the discussion of tho factors 
studied to their revenue Implications, and (c) It generally does not describe 
research done at an Institutional level. 

If not tuition and fees revenue Is defined as gross tuition and fees 
revenue less Institutional f Inane I a| -al d expend Itures, th of actors d I rect I y 
Involved In calculating cjiaiflfii In this revenue Item are the chBL-jas In tuition 

I 2 U 



ERIC 



Pr l,,. M.M.H l.il ..I.I. ..,..1 ..... ..I li.p-i.1 ...-.! «l- lu:,, vul «•■•:■ ( ,H i , |y M ,,, \' Hnl 

,, n , | (1 ... |..|,| II,. ll V.ll lull' l I HH I 1 ,M ' 1 ' « ! "' ,, - M ' ^ h 

• h hi i t I -I' |U in.. ! I h.llH l.il 

, i I ! i . ■ .,11 I !..:•" MM 



,| .1 <n! ' ill "I In, hi , 



1 1 1 1 i i ■ - 1 1 
! -I | i 

... -J I, |.- ! 



-Hi I iin 
• Mi,-..!. 



| y . ,| |f m II V .!l l«> I « ll.liH|i' 

M ii,.< ■ 1 1 1 ■ . s i i " 1 1 I • in. 1 1 « 1 1 • h 

,.- II. II .1.1 I 1 '!'*' 
! t ■ || . ! • 1 ii f . • ■ i 



i h ■ i t u 



. i 1 1 ii* . i 
t i i 1 i i >l r • , 

, i i i , , ;< 



, « -i i |,m I .' I n« i 
i I iu-r, I" 
• In h« - i 



ERLC 



12 



I . Background 
Tuition Revenue- in Private Col leges 



A* the costs facing higher education continue to escalate, there is a greater 
nL51o C un^rsra,7and 9 to project the revenues JJ^J*?^'^,^ it 
available for meeting Instructional costs. In the case of private colleges, 
is part cularlv critical to understand the portion of the revenue stream 
derived ?rom students, since this is the primary source of current operating 
funds in most private institutions In the United States. 

Smith and Henderson (1976) found that it is possible to categorize 
institutions of higher education by significant revenue sources. Their 
mnlrlca analvsis of financial patterns at 2,859 American co! leges and 
I Si f in a taxonomy consisting of five clusters, each dominated 

ly one of the following funding sources: (1) tuition. (2) endowment Income 
(3) annual private giving,-(4) sponsored research revenue, and (5) state and 
oca! appropriations. In their study, approximately 90 percent of the private 
ns? tutlons fell into clusters 1 and 3. Almost half of the private colleges 
fell into duster 1. with the mean percentage of educational and general 
revenue ?rom tuition equal to 78 percent. While annual pr ivate g v. ng was a 
sianificant percentage of educational and general revenues for schools in 
cifsllr 3 Ian average' of 34 percent), tuition was st. I I the source o mere than 
half of the educational and general revenues .(an average of 52 percent). 

This central role of tuition revenue in pr i vate col leges Is further 
accentuated by the factors affecting other sources of "come. F ™J " wf+h 
downturn in the business climate due to recesston and inflation coupled with 
people questioning the value of higher education is affecting the amount of 
private gifts, the return on colleges' endowment investments, and the funds 
made available by private foundations for sponsored research. Second, 
government appropriations for all sectors of higher; education may be reduced 
Snder more conservative spending policies spurred by the taxpayer revolt o the 
ate 1970's. What funds are appropriated wi I I be sought a ter In a n atnosphere 
of increased competition between public and private institutions as all 
colleges face Inflation-driven costs. 

Tuition revenue Is also important as a source of income over which private 

confers Ly be ..ll.n/to accept greased t«,t.on< jharges to th< ,*m e^ent 

I„?"at!on + as a sourc! ^revenue Tor off-sett.ng Inflation driven increases ,n 
Institutional expenditures. . — 

Gross Versus Net Tuition Revenue 

An important characteristic of tuition ^enue I s-.!ts Interpretation as 
the I e f support afforded an institution by it tudents^ckmeyer and 
lughe^ 1979K Sever . it may be misleading to loaf af ^ fultto^enue. 
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as a meaningful measure of student support because gross tuition and fees 
revenue is the total of^aUO-Mnds that would be col lected from students if 
every student paid the iaU tuition price. (Essential ly, t is the number of 
students enrolled multiplied by the annual tuition charge. However, net 
tuition revenue (defined as gross, tu fti on and fees income less institutional 
financial-aid expenditures) is actual ly the more logical measure of student 
support for an institution, since student aid expenditures are supported by 
sources of income other than students (Nelson 1978; O'Neill 1973). 

The techniques for estimating revenues have not been refined in detail 
because budgeting tended to focus on expenditures during the time that col lege 
enrollments were growing. In particular, the basic method for est mat! ng 
tuition revenues still consists of taking the product of th„ tuition rate In a 
future year and the expected FTE enrol Iment for that year (Dozier, Howa rd, 
Jenkins, and Williams 1980; Hopkins and Massy 1977). This often, means that the 
revenue projection is reduced to an enrollment projection made by the registrar 
o£ director of admissions (National Association of College and University 
Business Officers 1968). This simple formulation leads to the general notion 
that a decrease in enrollment will probably mean a decrease in tuition revenue 
(Academy for Educational Development 1979; Caruthers and Orwig 1979; GInsburg 
'1975). 

The Web of Factors Affecting Net Tuition Revenue 

If a college anticipates a demographic decline in enrol Iment that w 1 1 I 
reduce tuition income If the tuition price remains the same- or if a college 
must raise money to meet rising costs, a common policy alternative is to raise 
tuition. It is not uncommon to find that a col lege has set Its tuition and 
fees on the basis of revenue needs or with only minimal consi derati on of the 
sensitivities of its student market (Huddleston and Batty 1978, p. 41). In 
fact, there are many factors that affoct tuition revenue and a I I of them should 
be considered together before Instituting a new policy. The difficulty with 
trying to consider al I of these factors is that their effects are entangled In 
a veritable spider's web of conflicting forces. 

For example, increased tuition charges can be used to recover some of the 
revenue lost when enrol Jments decline for demographic reasons. At some point, 
the tuition charge Itself may contribute to a decline in enrollment (Caruthers 
and Orwig 197^). Because of this relationship between tuition and enrollment, 
Hopkins and N'assy (1977) have suggested that the extent of this relationship, 
cal led the price elasticity of demand (in economics), should be estimated and a 
student demand equation should be inserted into any algorithm used for 
forecasting tuition revenues. The research/ ef fort to quantify the effect of 
tuition price on enrollment comprises an eritl re literature in itself. Reviews 
of this literature may be found in: California Postsecondary Education 
Commission (1980), Cohen (1980), Cohn and Morgan (1978), Dresch (1975), Jackson 
and Weathersb-y-(1975), McPherson (1978), and Weinschrott (1977). 

However, because we have said that the relevant quantity Is ua± tuition 
revenue (rather than gross tuition revenue), the impact of price increases goes 
beyond the^drrect effect on enrollment. For example, college financial aid 
pol icies^also have a direct effect on enrollment. College financial aid 
policies are based on the assumption that student financial assistance can 
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offset the adverse enrollment effect of raising tuition levels (Academy for 
Ed clonal DevTopment 1979). While an Increase »n financial a Id may help 
Increase or maintain enrollments, It can also cause a decrease In net tuition 
revenue. This Is often Ignored as Meeth (1974) has pointed out: 

Many col lege administrators see Increased enrol Iment as the path away 
from a deficit operation and, consciously or subconsciously, make 
growth a pr ! mar/ purpose of their Institutions. I acre ased enrolment 
by Itself, however, Is part of the economic problem of the smal 
col lege, not the solution. Unless or until students pay the f ul 
cost of their education, growth means greater expenditures, not 
savings. [P. 155] 

There are still other expenses connected with Increasing or maintaining 
enrol leJS that are not considered In the traditional calculation of net 

^revenue. Col leges are al locating greater portions of +he,r + bU ~taIn 
recruitment to attract new students and to counseling and tutor ng to retain 
rte students already enrolled (Caruthers and Orwlg 1979). Ideally, a 
lonq-range budget forecasting program should Incorporate the links «d feedback. 
loo'psThS relate the costs of such marketing activities an student aid with 
enrollment levels and tuition rates (Hopkins and Massy 1977). 

Such a method of revenue projection would have the «^antage of reflecting 
the consequences of management decisions, In addition to J^poratlng the 

enrollment to tuition Increases and so consciously emit such feedback loops 
(Hopkins and Massy 1977). 

In addition to considering the effects of changes In tuition price, 
f.nanc a 

calculation of net tuition revenue— on changes In net tuition revenue and on 
C e a ach U oth + lr Sere are other factors. I nstltutlona. <*^^^FSLe 
sllahtlv different patterns of effects to occur. The Indirect effects of jnese 

II tlonal characteristics on net tuition revenue must also be understood 
InH tak«n Into account. In considering enrollment trends and the factors TnaT 
cot! tribute to an understand I ng of the Lect.on of - 'ndW^rschoo, by a 
brosoectlve student, researchers have Identified: financial condition, 
feoufa^on! size. location (Centra 1980), annual costs, convenience, whether 
X atTdSt Aleves he or she wou Id be admitted trac Jltlon, j| re, at onsh.ps 
with the Institution such as church or high school ties, whether The _ 
Institution offers the desired program, persuasion, and whim or accident- 
Mayhew 979). In the specific cases of private Institutions, Mayhew 
emphasizes the Importance of distinctiveness of progr an, f?" er J^?- 
reputation, high selectivity, drawing students from beyond the local area, 
rural location, and Institutional dependence on tuition revenue. , 

In short, there Is a tangled web of factors whose effects on net tuition 
revenue 1 must be untangled In order to understand the net tu t or J revenues an 
Institution will realize at a particular price level or with a particular 



financial aid policy or with a particular admissions policy. At the center of 
this web are the factors directly Involved In the Ca I cu I atl on of net tuition 
revenue (enrollment, financial aldi'and tuition price). -Around the edges of 
the web are al I the characteristics that dlr+fngulsh Institutions f rom each ' 
other and have an Indirect impact on net full, .1 revenue. For a more detailed 
discussion of the literature on the factors directly affecting net tuition 
revenue, see Cohen, AJ>±l^ii^l_^^ 
io__Enl^ale.-CiiLl£g£s > 1980. 

A Proposed Model of the Web of Factors Affecting Net Tuition Revenue 

A pictorial display of possible Interactions of faciurs that affect net 
tuition revenue Is shown in figure 1. Of the six possible relationships 
between pairs of the four variables— change In net tuition revenue, change In 
tuition price, change In f Inane I al -al d expenditure, and change In 
enrol Iment— every relationship can be found explicitly or Imp 1 1 clt I y In the 
literature. Specifically, these relationships can be summarized as follows: 

Assum ption 1 : 

Changes In enrollment affect changes In net tuition revenue. _ Probably If 
all other things remain the same, an Increase In enrollment is likely to 
result In an Increase In net tuition revenue, because there are more 
students to pay the advertised price. 

Assumption 2: 

Changes In f Inane I al -al d e 'Itures affect changes In net tuition 

• revenue. In this case, If other things remain the same, an Increase 
In financial aid Is related to a decrease In net tuition revenue because 
more discounts have been given to the Institution's customers. 

_ - A5- qlim ptIon 3 : 

Changes In tuition price affect changes In net tuition revenue. 
Intuitively, If all other things remain the same, an Increase In tuition 
price Is related to an Increase In net tuition revenue because the' price 
to each customer Is higher. 

Assum ption 4 : 

I 

Changes In f Inane I al -al d expenditures affect changes In enrollment It Is 

• general ly assumed that, al I otter things being equal , students w ; l I I choose 
the school whose cost is discounted the most. \ _j 

Assumption 5: f 

Changes 'in tuition price affect changes in enrollment. It is general ly 
assumed that, all other things being equal, students will chojf.se the 
school that costs the. least. 
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Assumption 6: 

Changes In tuition price affect changes In financial aid. It Is 9 en jral ly 
assumed that, all other things remaining the same, the .mpact of +"I+I° n 
price increases by discounting the tuttlon price with financial aid should 
mitigate the problem. 

While these assumptions are predicated on al I other things remaining the 
same, the fact Is that al I other things do r\o± remain the same. The 
assumptions, therefore, cannot ' i considered In Isolation from each other. 1 
we express graphically these a. umptlons using arrows to represent the 
hypothesized impact of one variable on another, we can see how difficult ,t may 
be to predict the effect of Initial ly changing just one variable. This is 
because a change in one variable Is likely to trigger changes In the other 
variables. 

Flqure 1 shows the re! atl onsh Ips between changes In net tuition revenue 
and the variables Involved In Its calculation. Each rel atlonsh Ip Is represented 
In the figure by an arrow that Is numbered to correspond to one of the 
assumptions I Isted above. Each arrow points to the probable result of a change 
In the variable at the tall of the arrow. The figure also shows that 
Institutional characteristics have direct effects on the factors used to 
calculate net tuition revenue thereby allowing the Institutional 
characteristics to have Indirect effects on net tuition revenue. 



Tuition Price 




Lnrol linen t 



Financial Aid 
F.xpentii tures 



Fig. 1. Relationships assumed to exist between change in net 
tuition revenue, change in tuition price/ change in financial 
aid expenditures, and change in enrollment, 
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II. Method 



Research Design 

The objective of the research study whose findings are discussed In this report 
was to Identify those factors found to have a systematic effect on Increases or 
decreases In net tuition revenue at private col leges and assess the extent of 
those effects. The study was limited to private colleges because of their high 
dependence on tuition as a source of revenue. Since even among private 
colleges there are different emphases on the missions of teaching, research, 
and public service that Influence revenue and expenditure patterns, separate 
analyses were run for different types of private coUeges using the NCHEMS 
taxoncmy (Makowskl 1979) for postsecondary Institutions. 

The primary factors studied were those directly Involved In the 
calculation of net tuition revenue, that Is tuition price, financial aid, and 
enrol Imeftt. Secondary consideration was given to those Institutional 
characteristics that may distinguish different private Institutions f row each 
other. Two of these Institutional characteristics, type /of Inst I tut I on and 
size of student body, were used to stratify the sample of approximately 1.000 
non-special Ized pr I vate co I leges and unl vers Itl es. Other Institutional 
characteristics, selected from the wealth of data available using factor 
analysis afod data quality considerations, were entered directly Into the 
analysis with the prln«ary factors. 

Previous studies In this general policy area have either used a / 
special Ized survey of Individual students or have gone to the other extreme, 
and used aggregate data for al I the Instl tut Ions of higher education In a 
state. With the possibility of facilitating the application of any findings to 
the problems of Individual Institutions, this study was designed to use data 
resulting from a survey of Institutions (rather than students or states). 
Thus, It Is possible that Individual Institutions wou I d be able to col lect 
similar data Items about their peer Institutions and use the methodology 
outlined In this study to replicate the study results for themselves. 

As Radner and Miller (1975) have pointed out: 

Effective policy analysis requires, of course, not Just good 
projections based on the assumption of unchanging trends but 
also estimates of how policy Instruments affect target variables 
. . . CP. 21 

This study was designed to emphasize the understanding how policies about 
tuition, financial aid and enrol Iment might affect the target variable net 
tuition revenue. The results of the design was a behavioral model that Is less 
accurate than a forecasting model (Wetnschrott 1977). When It comes down to 
specific numbers, a behavioral model makes explicit all the un- lying 
assumptions that might be modified rather than assuming that tf.-y wll I never 
change. It. therefore, can be left In the background as In using trend 
analysis for forecasting. 

The behavioral model developed consists of four linear equations, one for 
each change variable mentioned In assumptions 1-6. As Is the case with all 
\ models, this one Is clearly a simplification of reality. If one assumes that 
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net tuition revenue is approximately the product of enrollment an tut o 
minus financial aid, the change in net tuition revenue from one school year to 
the next Is not a s mple linear combination of the changes In enrollment. 
Z%?o* a d financial aid. in fact, one can compute the relationship between 
change In net tuition revenue and the other variables, by subs tract g the 
expressions for net tuition revenue In two consecutive years. One discovers 
S^he change In net tuition revenue Is equal to the sum of ^ 1«: base 
tuition times the change In enrol Iment. base enrol Iment times the change In 
tuition prfce, ch,i,oe in enrollment times change In tuition price, and minus 
one times the chenge In f Inane I al -al d expenditures. 

The statistical technlaue best suited to investigating the relationship 
between continuous variables Is multiple regression. Here, multiple regression 
was used to look for the \exlstence of the relationships In assumptions 1-6 and 
of any relationships between I nstl tut I one, ! characteristics and the change 
variables directly Involved In the calculation of changes . n net tuition 
revenue. The regression coefficients were Interpreted as I nd icati ons\o. the 
direction and strength of these relationships. The analytical tool used for 
doing the regression analysis was SPSS~the £±fl±b5±LCr l t P^Knqe f Qr _thJ^laL 
Sciences CNle. Hull, Jenkins. Stei nbrenner, and Bent 1975; Anderson and S.nha 
1980). \ 

■ ■ . . \ 

Sources of Data 

Th« data were draw from two sources. One source was" the Higher Education 
General I nf or matron Survey ( HEG IS ) of the National Center for Higher Education 
Statistics (NCES). This survey collects Information on Instl tutlonaL finances. 
S faU enrolments, employees, and other characteristics of eve; - three thousand 
Institutions of higher education across the United States. This study used 
Information collected about private colleges In the 1976-77 and 1977 78 
administrations of HEG I s/, which were the most up-to-date, c-lete, miL uniform 
surveys available In July 1980. 

The second source of date used In the study was a W^'^ 0 *** 
Information used In preparing the College E "+ rance + E J amln + ^ 1 ^ S?TvS+2 
H andbook (16th ed.i for 1976-77, It Included about two-thirds of the private- 
Institutions In the HEGIS file. Dat* elements contained on the tape provided 
Information about general institutional characteristics, curriculum, 
admissions,. student life- annual expenses, and financial aid. 

The data were divided Into 10 groups using the NCHEMS taxoncmy for 
postsecondary Institutions and PTE enrol Iment ft, 1976-77 The number of cases 
In each group Is based on those prtvate Institutions (exc I udlng such 
specialized schools as law schools, divinity schools, etc.) report TO tuition 
?^976-77 and 1977-78 and reporting full-time f\lrst-tlme freshmen In 1976.77 
to HEGIS. tSS schools were excluded for inconsistencies In enro Iment figures. 
Table 1 describes each group In terms of a category In the NCHEMS , 
classification schane and, when a category was subdivided. In terms ; of 1976 77 
PTE enroMment. For each'group, the geograph Ic d Istr I but on of schoo^acros, 
the United States Is given both in absolute numbers and also in Terms ot 
percentages. 
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Table 1 

Definition of Ten Groups of Private Institutions and 
Their Geographic Distribution Across the United States 



Note! 



Class and SIzel 
I 




Geographic Region 


R7 I 


I ui a! i 


R1 




R5 


R4 




Major Doctoral I 


34 


1 0 

1 \J 


6 


9 




59 ! 


57 -656 




10 2$ 


15.3$ 
















------- 




ComprehensI ve I 






8 


24 






1-2499 I 


23 


7 




? i y I 


i 


37.1$ 


1 1 v 3% 


12.9$ 


38.7$ 






over 2499 1 


35 


13 


9 


13 


3 i 


78 1 


1 


44.9* 


16.74 

i\j • § ft 


1 1 .5% 


23,1$ 


3.8$1 


1 


=============== 










-=—■--— 


mammmmm ] 


Two Year 1 












145 I 


1-499 


52 


37 


37 


19 




35 .9% 






13 Vi 






over 499 


37 


14 


22 


■i 


6 1 


82 I 


45. 1* 








/ • Jp 1 


















General 


I 










1 


Bacca I aureate 


I 






18 




107 I 


1-409 


I 36 


31 


22 




I 33. 6$ 


29.0? 


20.6$ 


16.8$ 




1 


500-749 


I 31 


•f 1 




14 


1 


129 I 


I 24. 0$ 


31 .8'/ 


32.6% 


10.9$ 


.8% 


I 




I 21 


47 


37 


15 




I 120 I 


I 17.55b 


39. 2$ 


30.8$ 


12.5$ 






K00-1499 


i 35 


47 


32 


16 




I 130 I 




I ,16 .9$ 


36. 2$ 


24.6$ 


12.3$ 






over 1499 


1 44 


42 


26 


11 


3 


I 126 I 


1 34. 9$ 


33.3$ 


20.6$ 


8.7$ 


2.4$ 



















Grand Total Ml 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 1 1 1038 I 



Size In FTE students enrol led 1976-77. 

R1 = North Atlantic States 

R2= Great Lakes - Plains States 

R3= Southeastern States / 
R4= Western - Southwestern States /" 
R7\= Canal Zone, Guam, Puerto Rico. and^VIrgln Islands / 
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Variables 

From anong all Hie data In the HEGIS Surveys of 1976-77 and 1977-78 and 
CsliiS&JiaiUlb^ for 1976-77. 20 variables were selected for Inc uslon In the 
ana ly sis. The p rt^ry variables considered were those that are Involved In th3 
direct calculation of net tuition revenue: change In net tuition revenue, 
change In enrol Irrent, change In f Inane 1 al -al d expenditures, and change In 
tuition price. Sixteen variables that represent Institutional character sties 
and may have Indirect effects on net tuition revenue were a so Inc uded In the 
analysis. In any attempt to adapt this analysis for a particular Institution 
or group of Institutions rather than a national survey- there may be better 
measures of Institutional characteristics available. In particular, .he 
quality of Information abou+ (1) Institutional selectivity or (2) quality 
available nationally In machine-readable form, was not high enough to warrant 
Its Inclusion In this statistical analysis. Also, the use of factor ana ysls 
to select a nonredundant set of variables from al I the variables available 
Introduces a measure of arbitrariness Into the choice process. Another subset 
of variables may be Just as good or possILly even, better. 



Variables In the Calculation of Change In Net Tuition Revenue 

DNTR = Change In net tuition revenue for school year 1977-78 over 1976-77 

DATP = Change In advertised typical undergraduate tuition price for 
1977-78 over 1976-77 

DFAE -. Change In Institutional f Inane 1 a! -al d expenditures for 1977-78 over 
1976-77 

DFTE = Change In FTE enrol Iment for 1977-78 over 1976-77 



Institutional Charr Vert sties 

All of these variables are based on measurements for the school year 
1976-77 only. 



Annual Student Expenses 

X178 = Advertised typical undergraduate tu Itlon prices 

FAE77 = Institutional scholarships and fel lowshlps 
(financlal-ald expenditure) 

X47 = Percentage of students from In-state 

X48 = Percentage of students In college housing 



Profit = For - profit Institution (coded yes or no) 
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Percentage of students from minority background 

Region of the United States (coded yes or no 
for each region). 

Curriculum 

X53 = Percentage of undergraduates choosing £n g i nee r ln a 

Financial Characteristics (which may be proxies for Institutional 
characteristics comprising a school's reputation) 

FC2 = Dedication to students welfare (that Is, student 
services expenditures as percentage of total 
E&G expenditures) 

FC3 = Re I lance on student support (that Is, gross tuition 
and fees revenue as percentage of total current 
fund revenues) 

FC4 = External support for Institutional financial aid 
(that Is, restricted scholarships and fellowships 
expenditures as a percentage of total scholarships 
and fellowships expenditures). 

FC5 = Dedication to Institutional financial aid (that Is, 
total scholarships and fellowships expenditures 
as percentage of gross tuition and fees revenue) 



Quality 

SFR = Student-faculty ratio (that Is, total FTE enrol Iment 
divided by total number of full-time faculty) 

Statistical Analysis I 

The assumptions about the relationships between the primary variables can 
be represented and assessed statistically by estimating a system of four linear 
equations — one equation for each primary variable. Multiple regression Is 
the statistical technique best suited to analyzing a single continuous 
variable, such as change In tuition price or percentage of students from 
In-state. Discrete y^a or no variables can also be Incorporated as dummy 
variables with yjes, corresponding to 1 and no corresponding to 0. 

In this study, rather than having a single linear equation to estimate, 
there was a system of four equations: 

DATP=b 

01 



X52 

R1-R4 = 



+c X +...+e (1) 
11 1 1 
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DFAE=b +b DA TP +c X +...+e (2) 

02 12 12 f 2 
DFTE=b +b DATP+b DFAE+ ■■ +c X +...+e (3) 

03 13 23 13 1 3 
DNTR=b +b DATP+b DFAE+b DFTE +c X+...+e (4) 

04 14 24 34 14 1 4 

where. 

DA TP, DFAE. DFTE, and DNTR have already been defined as the 
the changes In tuition prlco. financial aid, enrol Imant, 
and net tuition revenue, respectively. 

X - ... represent the sl ondary variables defined above that 
1 

may or may not enter Into a 
particular equation for a 
particular group of Institutions, 
b = the direct effect of the l-th primary variable 

^ on the J-th pr Imary variable when the values of all other 

variables are held constant, 
c = the direct effect of the k-th secondary variable 

kJ 

on the J-th primary variable when the values of all the other 
variables are held constant, 
e = the random or stochastic (vs. systematic) component of 
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the behavior of the J-th primary variable, that Is the 
disturbance Introduced Into the system by factors not explicitly 
mentioned. 



Ordinary least squares estimation techniques (here, the REGRESSION 
procedure of SPSS) were used to estimate the b's and c»s In th Is mu I tl-equatlon 
system. The use of this technique requires the assumption that the variables 
In the core of the systei do not have reciprocal Impacts on one another and 
that any errors are not due to the systematic omission of the same variables 
from al I four equations. 

The Individual regression coefficients, blj. can be Interpreted as the 
measure of the direct effects or assumptions charted In figure 1, earl ler. 
Figure 2_ specif FcaMy shows how some of the regression coefficients of 
equations 1-4, that Is the b's, correspond to assumptions 1-6 relating the 
variables Involved In the calculation of change In net tuition revenue to one 
another. Also In figure 2, one can see how the c's relate the Institutional 
characteristics to the variables directly Involved In the calculation of change 
In net tuition revenue. 
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Fig. 2. How regression coefficients from equations 1-4 
relate pairs of variables 
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Now, usina figure 2, it becomes a simple matter of tracing out the total 
effects of the\ variables (rather than just the direcf effects). This is 
important. For example, when the tuition price changes, not only does it have 
a direct effect on net tuition revenue, but also an Indirect effect through 
enrollment and financial-aid expenditures that are also hypothesized to depend 
on tuition price. 

This becomes clearer when we see that In order to compute the ±c±fll effect 
of a unit change in tuition price (DATP) on change in net tuition revenue 
(DNTR), it is simply a matter -of tracking fll I possible paths from DATP to DNTR 
and summing the effects contributed by o och route: 

b +b b +b b +b b b 
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12 24 13 34 12 23 34 



the direct Hie paih Iho path iho palh 

path to Through ih rough ib rough 

DNTR Df r AE Dt : TE DFAE and UFTE 

A similar computation could be made to determine the 
effect of any variable which enters on the right hand side 
of one of equations 1-4. 

Whenever equations 1-4 are estimated with sufficiently accurate data and 
the best subset of institutional characteristics, it should be possible to 
compute the total effect of each institutional characteristic on net tuition 
revenue by reducing the system to a single equation. This reduction Is 
effected by successively substituting the expressions for the primary variables 
Into equation 4. That is. first replace DFTE with equation 3; next replace al I 
occurrences of DFAE (there will be two now) in the modified equation 4 with 
equation 2; finally, replace all occurrences of DATP (there will be three) with 
equation 1. The resulting reduced-form equation should contain only 
Institutional characteristics that influence changes In net tuition revenue 
(DNTR) Indirectly through the change variables, except for base enrol ImenT 
(X101) and base tuition price (X178). which also affect DNTR d . l rect i y . 

It is important that this approach be used in looking at how institutional 
characteristics affect net tuition revenue if one is to understand the 
mechanism by which each one might affect net tuition revenue. For example, 
while one might get very similar numbers (correspo ling to the total effects) 
by directly estimating the equation 

DNTR = t + t X + t X +...+ t X + e 
0 112 2 k k 

for the change in net tuition revenue as a function of the institutional 
- characteristics X<1>, X<2>, X<k>, one would not understand why or how 

institutional characteristic X<i> happened to have total effect t<i> on the 
chanqe in net tuition revenue (Hanushek and Jackson 1977. pp. 227-28). One 
would have no way of knowing which path the effect followed in going from the 
institutional characteristic to net tuition revenue. For example, the 
institution's geographic region could be important in estimating changes In net 
tuition revenue because it affects the institution's tuition pol icies or 
enrollments or both. This understanding can only come from looking at The 
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complete structure of relationships as Is done In figure 2 using the system of 
equations. 
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III. FINDINGS 



Design and Limitations of Analysis 

This discussion of the findings Is divided Into three sections to correspond to 
the three major steps In the data analysis: 

1. Test the assumption that Reported Gross Tuition and Fees Revenue Is 
equal to the product of FTE enrol Iment and the undergraduate tuition 
price. -This provides the basis for believing that enrollment and 
tuition price- taken together with financial aid, are the central 
factors In the calculation of changes In net tuition and fees revenue. 

2. Test the six assumptions about relationships between changes In net 
tuition revenue, tuition price, financial aid, and enrollment. These 
relationships show the connections between policy variables directly 
entering Into the calculation of net tuition revenue. 

3. Look for signs of other relationships between change variables and 
Institutional characteristics. These relationships reflect a second 
level of complexity: the connections between Institutional 
characteristics and net tuition revenue that are generally mediated by 
the three basic policy variables of enrollment, financial aid, and 
tuition. 

In actuality, stops 2 and 3 consisted of a single statistical computation: 
that of estimating equations 1-4. The discussion of findings will be clearer, 
however, If they are treated as separate steps. 

The findings of the study are limited In their general Izab 1 1 Ity by several 
considerations. As In all nonexper I mental designs. It Is assumed that the . 
results can only be general Ized to the extent that the underlying structure 
does not change. In particular, the findings would not follow If there were 
changes In coHege pricing policy, such as the Introduction of a voucher- 
system, or tax credits, or If public col leges started charging ful l-cost 
tuition prices. Further, the results do not show what will happen If any of 
the policy variables are changed, but only what patterns have existed 
historically. There Is no -?ay to use nonexper Imental data to prove one thing 
actual ly causes another. 

The general Jzabl I Ity of the results are also limited by the fact that the 
findings of the study are based on a limited set of measurements for a specific 
sample of the population of private colleges at two specific points In time. 
This I Imitation will be compounded to the extent that any of the measurements 
used did not accurately reflect reality, that Is, any data quality problems. 

Since the findings are based on the use of the REGRESSION procedure of 
SPSS, the results are subject to statistical and technical I Imitations. The 
explanatory power of the regression equations Is reduced to the extent that al I 
of the Influential factors are not controlled for. Certain variables not 
easily measured for Individual private institutions In a nationa sample (such 
as the number of high school graduates In that instl tution' s market, preyal I ng 
waqe rates, unemployment rates, and tuition prices at competing Institutions) 
were not considered for Inclusion In the analysis. Other variables may have 
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been In the data base, but were emitted because of their qual Ity* or because 
not all of the variables could be Included. Technical considerations stem from 
the bullt-ln limitations of using SPSS (pre-release version 8,0) at a 
Hewlett/Packard 3000 computer Installation. 



Policy Components of Net Tuition Revenue 

In order to Increase one's understanding of net tuition revenue (which Is 
gross tuition revenue minus Institutional financial aid), It Is necessary to 
back up one step and make sure of which factors affect gross tgltlon revenue. 
Together with Institutional financial aid, the factors affecting gross tuition 
revenue form the basis for understanding nol tuition revenue. Intuitively, 

gross tuition + fees revenue = enrol Iment x tuition price 

It was actually possible to examine the applicability of this equation to the 
data for private colleges. At the same time, this examination established 
enrollment and tuition price as the basic determinants of gross tuition 
revenue, and the extent to which equation 4 simplifies real Ity by being a 
I I near equation. 

The test of whether or not gross tuition revenue equals enrollment times 
tuition price consisted of using the SPSS REGRESSION procedure to estimate the 
regression of reported gross tuition and fees revenue on the product. FTE 
enrollment X undergraduate tuition pr Ice. The results of the estimation are 
reported on table 20 for 1976-77 and on table 26 for 1977-78. 

Each line of tables 2-1 and 2-2 corresponds to a particular type of 
private college. The first piece of Information on a line Is the actual 
regression est I mates— both the constant term and the coefficient for the 
product of enrollment with tuition. Under the coef f IcJents, their respective 
standard errors of estimate are given In parentheses. Next the F statistic and 
appropriate degress of freedom aro given as evidence for supposing that the 
multiple correlation coefficient Is different from zero. Finally, the square 
of the multiple correlation Is given. In 1976-77. the product of enrollment 
with tuition explained frcm 79 to 96 percent of the variation In reported gross 
tuition revenue- In 1977-78, the product explained from 80 to 96 percent of 
th.e variation, depending on the type of Institution. 
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Table 2-1 

Estimated Regression Equation for Reported Gross Tuition and Fees Revenue 
on FTE Enrollment x Undergraduate Tuition Price in 1976-// 

Class and Size a +. b*ENR*TUIT F 2 

(se[aj) (se[bj) Degrees of Freedom^ ^ __* == _ == 

Major Doctoral _ 1?9 9( . +1<06 ENR * TUIT 1437.88 

_(970!30)_(.03) iUJZ) ,262__„ 

Comprehensive 

1-^499 403.57 + .90 EWR-TUIT 546.16 

(172.97) (.04) (1.60) .901^ 

over 2499 -967.96 + ,95 ENR*TUIT 54 , 5 '^ q-q 

(488.93) (.04) (1,76) -8/9 
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Two Year ,'rr T n 

1-499 38.44 + .95 ENR-TUIT "n'JL 8-2 

(20.34) (.04) 1---- 

over 499 ~39Tl9~1.32 ENR*TUIT 3 ??**?«» 795 

- (.07) (1 > 13 > 



General 
Baccalaureate 
1-499 



(156.96) 



31.7,4 +1.02 EHR*TUiT 589.18 



(33.62) (.04) (1. 104) - -850 



500-749 128.19 + .93 EHR*TUIT 1095.06 

(40.96) (.03) a _'l 2 lL 

750-999 107.59 + .97 ENRATUIT 532.55 

(85.18) (.04) (1,118) _ .819_ 

1000-1499 270.12 + .92 EHR*TUIT 1283.29 

(79.68) (.03) (1.128) -909_ 

over 1499 183.23 + .97 ENR*TUIT 837.45 

(186.77) ,(.03) (1,12M -871 



i 



notes : 



Reported Gross Tuition and Fees Revenue in thousands of dollars, 
Undergraduate Tuition Price in thousands of dollars. 
Enrollment in FTE students. 

Class and Size are based on HCHEMS taxonomy and FTE enrollment 
in 1976-77. 
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Table 2-2 

Estimated Regression Equation for Reported Gross Tuition and Fees Revenue 
on PTE Enrollment x Undergraduate Tuition Price in 1977-78 



Class and Size 
Major Doctoral 



Comprehensive 
1-2499 



over 2499 



Two Year 
1-499 



over 499 



General 
Baccalaureate 
1-499 



500-749 



750-999 



1000-1499 



over 



1499 



a " + b*ENR*TUIT 
(seLaJ) kseiDj; 


F 

Degrees o£ Freedom 


0 

IT 


177.49 +1.05 KNR*TUIT 
(983.86) (.03) 


1678.83 
(1, 57) 


.967 


430 . 24 + . Vl tiNK" 1U XI 

(216.86) '(-04) 


433.59 
(1, 60) 


.878 


429.40 +1.02 ENR*TUIT , 
(394.64) (.03) 


1130.07 
(1, 76) 


.937 


36.89 + .96 ENR*TUIT 
(18.41) (.03) 


1053.85 
(1,142) 


. OOl 


-93.77 +1.08 ENR-TUIT ■ 
(111.62) (.05) 


431.43 
(1, 79) 


. O J J 


39.47 +1.03.ENR*TUIT 
(43.65) (.05) 


423.83 
(1,104) 


/. 803 


129.65 + .95 EWR*TUIT 
(39.94) (.03) 


1404.15 
(1,127) 


.917 


172.12 + .97 ENR"TUIT 
(91.26) (.04) 


560^69 
(1,118) 


.826 


255.62 + .93 ENR*TUIT 
(90.34) (.03) 


1186. ,68 
(1,128) 


.902 


256.72 + '.99 EHR*TUIT 
(197.87) (.03) 


934.30 
(1,124) 


.8S3 



Notes: R ep0 rted Gross Tuition and Fees Revenue in thousands of dollars 
' Undergraduate Tuition Price in thousands of dollars. 
Enrollment in FTE students. 

Class and Size are based on NCHEMS taxonomy and FTE enrollment 
■ in 1976-77. ^ j 
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From the basic regression results. It was possible to compute i 95 percent 
confided Interval around the coefficient of enrollment x tult.o price. I 
the number one was In the confidence Interval, there Is a good cl that the 

pTodS neither overestimated nor underestimated the reported revenue figure. 

In 1976-77. using the product FTE enrol Iment x tuition price to estimate 
gross tuition revenue would have resulted In an overestimate of gross tuition 
and fees revenue at small comprehensive colleges, at small general 
baccalaureate Institutions and at large baccal aureate Inst I tuv Ions. At large 
two-vear col leqes. the product seemed to underestimate reported revenue. In 

t ypefof Imitations, further evidence of the poor ; predict. ve power 
of the product for estimating gross tuition revenues was the fact that the 
constan? terms were significantly different from zero at the .05 level usl ng a 
two-tailed test. In 1977-78, the product continued to be an overestimate at 
small comprehensive colleges and large baccalaureate Institutions. 

The failure of such a commonly held be I lef to be absolutely true may be 
due to the fact that large numbers of part-time or special students pay tuition 
on a differed basis (for example, per credit) thai students enrol led for a 
regular load of courses. Alternatively, the results ^countered may be due to 
Incorrect reporting of tuition and fee revenue on the HEGIS Financial 
Statistics Survey. Schools may be adjusting the revenue figure for tuition 
remissions or other financial aid when the figure asked for Is supposed to be 
al I the tuition rhflrqpH gainst students. 

The fact that gross tuition revenue might not be exactly equal to the 
product o FTE enrol Iment and tuition price should alert col lege planners to 
sefwMch multiple (other than 1.0) will give the best predl ct Ions of gross 
tuition revenue at their own Institutions. This does not detract from the fact 
that the variables SDrd I rent and JjLLtlan together acco unted for at I east 80 
percent of the variability In gross tuition revenue figures and thus, together 

financial aid, form the critical triad of variables f or Invest I gat I ng net 
tuition revenue. Therefore, the research could proceed con fide n +'"^e belief 
Sat the logically Important variables-enrol lment, flnancla a d. end tuition 
prtce--wer?also the statistically Important variables In calculating net 
tuition revenue- 
Test of Assumptions about Factors Entering 
Calculation of Net Tuition Revenue 

Th* nurooce of the next part of the analysis was to test the assumptions 
that were'ma'de about the existence and direction of relationships between the 
variables dlrlrtty Involved In the calculation of net tuition revenue. These 
as mpi'ns iere stated earlier on pages 13-14. Assumption ^ ^out the 
relatione* Ids between the four change variables were examined by estimating 
ea al ons -4 wtth the SPSS procedure REGRESSION. The basic structure of the 
eauat ons was derived from assumptions 1-6 and supplemented with those 
t^smut'onaf characJer.st.es which seemed to Increase the amount of explained 
variance In each dependent variable. 

The regression coefficients of the change variables and thel r 
corresponding standard errors of estimate are g I ven I n tab le 3- for those 
that were estimated) together with the simple correlation coefficient for each 
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of the six pairs of variables. Each column In table 3-1 shows the results for 
one of the ten types of private col leges examined. 

When we look at the three numbers In the first column and the first row of 
table 3-1, we see that the simple correlation between change In net tuition 
revenue and change In enrollment for doctoral Institutions was .467. The two 
asterisks Indicate that .467 was so much greater than zero, that a number this 
positive would only result from a distribution of correl atl on coef f Icl ents 
centered arounda zero or negative true value by chance .ess than 1.25 percent 
of the time. Further, In the regression equation with change In net +"« + ' 0 " 
revenue as the dependent variable, a change In enrM Iment of 1 FTE student was 
associated with an Increase of $440 In net tuition revenue (If al I other th Ings 
remain constant) subject to a standard error of $141. That means there s only 
about a 60 percent chance that the Interval from $299 to $581 will surround the 
true value of the regression coefficient. Looking at the sixth row of the 
first column of table 3-1, we see that the simple correlation between change In 
financial aid and change In tuition was significantly greater than zero, but 
that the coefficient for change In tuition price In the equation with change In 
f Inanclal-ald expenditure as the dependent variable was not estimated 
(Indicated by #). . 

Notes for Table 3-1 

a. Simple correlation coefficient (*p<.05,**p<.0125 for test of hypothesis 
against pne-talled alternative) 

Estimated regression coefficient and standard error In parentheses 

b. Money In thousands of dol lars 
Enrollment In FTE students 

Change measured between 1976-77 and 1977-78 

# No regression equation was found to estimate the regression coefficient for 
which the ratio of the estimated coefficient to Its standard error had a 
magnitude greater than 1.00 

N = 51, 54, 73, 86. 54, 84, 114, 121, and 119 respectively for the different 
types of Institution reading across the table column headings 



32 

23 



Table 3-1 

Kvldence-fnr 6 Basic Hypotheses at Different Types of Private Institutions 

\ NCHliMS Class and 1976-77 FTK Enrollment 

^ b .ii Doctoral Comprehensive Tw0 Year 

Variables" in Hypothesis and Doctoral I ^ ^ QWt m 

Predicted Direction of Relationship ^ - 

^7""~ >258 * i348 ** .577** ~M 

L. Change in Net Tuition Revenue 

Chance In Enrollment L050 , 519 1.136 -.Ojjl 

(+) (jJJ) (.372) (.152) (-29B) 

- — ' T"o82 -"347** -Tol** . - 082 

2 Chani'e in Not Tuition Revenue 

. Change in Financial Aid Expenditure ^ _ >57y _ J67 -3.087 

W , " \m) UM (.230) (.182) (.645), 

„ 031 "031 "202* :i37"" 

3""Chanse In Net Tuition Revenue 

Change in Tuition Price 759 ■ m2 73 157.710 9.024 

W S; 9 ^) (392.205) (862.686) C4B^M)^J[M^«^ 

— ~ 7 m .306** .232* 

4. Change in Enrollment ' , 

Change in Financial Aid Expenditure f J6 4 .421 

«■ (,145) (.074) -l-i 

'-~ "290*" -""089 "lA6 -039 -051 

5. Change in Enrollment 

Change in Tuition Price f „ // I " 

(_) (1868.538) 

---------------- 293^"""""-"037"""""02l" .164 "^ 

6. Change in Financial Aid Expenditure 

Change in Tuition Price f f 47.758 -156.8 0 

(+f " (29.670) ' (90.785) 
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Table 3-1 (continued) 

Evidenee'Vr 6 Has! Hypotheses at Different Types of 


Private insti tut ions 




Variables in Hypothesis and 
• Predicted Direction of Relationship 


NCI 

.1-499 


IKMti Class and 1976-77 FTK Enrollment 
Ccnerai Baccalaureate 
500-749 750-999 1000-1499 


over 1499 1 


1. Change in Net Tuition Revenue 
Change in Enrollment 
(+) 


.392** 

1.011 
(.260) 


.541** 

2.013 
(.161) 


.496** 

1.176 
(.117) 


.382** 

.742 
(.146) 


.531**1 

1.201 I 
(.164) 1 


2. Change in Net Tuition avenue 
Change in Financial AM Expenditure 
(-) 


.238 

.481 
(.276) 


-.813** 

-.902 
(.043) 


-.419** 

-.950 
(.106) 


-.521.** 

-.830 
(.107) 


-.080 

-.464 
(.210) 


3. Change in ilet Tuition Revenue 
Change in Tuition Price 
(+) 


.056 

126.866 
(118.814) 


.121 

115.917 
( 86.554) 


.172* 

258.632 
(98.732) 


.302** 

395.744 
(166.846; 


-.115 

-95 489 . 

(30/. 866) 
r _ ( 


4. Change in Enrollment 

Change in Financial Aid Expenditure 

(+) 


.044 

.118 
(.114) 


-.129 

. , 1 


.129 

// 


-.117 

// 


153 

.161 

v.U4) 


5, Change in Enrollment 
Change in Tuition Price 

(") 


-.234* 

• -105.021 
(47.794) 


-.015 

•// 


-.164* 

-101.776 
(68.069) 


.021 

it 

// 


-.244** 

-505.779 
(160.581) 


6 Chanre in Financial Aid Expenditure 
■ Change in Tuition Price 
(+) 


• L\)J 

72.771 
(43.601) 


-.075 

-253.766 
(132.376) 


.035 

1 


.001 

// 


.'75* 

174.402 
(IP. 704) 
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Asaunipt.l on. 1 

Looking across tho first row on table 3-1. wo find that tho null 
hypothesis— changes In enrollment have no effect on changer. In net tuition 
revenue — cou I d be rojected for nine of the ten groups at tho .0125 love In 
favor of the alternative that Increases In enrollment haze a posltlvo dlroct 
effect on net tuition revenue. For the larger two-year colleges, the estimated 
regression coefficient was negative (contrary to expectation) but not 
significantly different from zero at the .05 level. 

As sumption 2 

Looking across the second row on tablo 3-1. wo find that the nul I 
hypothesis—changes In f Inane I al -al d expenditure have no of foct on changes in 
net tuition revenue— cou I d be rejected for nine of the ten groups at the 0.5 
level In favor of the alternative that Increases In f Inancl al -al d expenditure 
have a negative direct effect on net tuition revenue. Only for the smal lest 
baccalaureate Institutions did Increase In f Inane I al -a! d expenditure have a 
significant positive direct effect on net tuition revenue. 

Assumption 3 

Looking across the third row on table 3-1. we find that the null 
hypothesis— changes In tuition price have no effect on changes In net tuition 
revenue— could be rejected for four of the ten types of private schools at the 
0.5 level In favor of the alternative that Increases In tuition price have a 
positive direct effect on net tuition revenue. In another four groups, the 
estimated regression coefficient was positive, but not significantly different 
from zero at the 0.5 level. For small comprehensive colleges and the largest 
baccalaureate Institutions, the estimated regression coefficient was negative , 
(contrary to expectations), but not significantly different from zero at the 
0.5 level. 

J. 

Assumption 4. 

Looking at the fourth row of table 3-1. in only one group cou! I the null 
hypothesis— changes In f Inane I al -al d expenditure have no effect on changes in 
enrollment— be rejected at the .0125 level In favor of the alternative that 
Increases In f Inanclal-ald expenditure are related to Increases In enrollment. 
In another four cases, the estimated regression coefficient was positive, but 
not significantly different from zero at the .05 level. Only for the doctoral 
Institutions was the regression coefficient negative (contrary to 
expectations), but It was not significantly different from zero at the .05 
level. In the remaining four cases, no regression model was found where this 
regression coefficient could be estimated to be at least as large as Its 
standard error. 

Assumption 5 

Looking at the fifth row on table 3-1. we find that In two groups the null 
hypothesis— changes In tuition price have no effect on changes In 
enrol Iment— could be rejected at the .05 level In favor of the alternative that 
Increases In tuition price are related to decreases 1 r. enrol Iment. In another 
two groups- the estimated regression coefficients were also negative, but not 
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slflnlf leant I y dlfforunt from zoro nt tho .055 level. In tlm remaining six 
groups, no rogrosslon modol was found whoro tho coofflclont of cJianflfl-Jji 
t.u.lt I on, pr Icq was greater than Its standard orror, so no conclusions could bo 
drown about tho relationship In those cases* 

Assumption & 

Looking at tho sixth row of table 3-1. In only ono subfile could tho null 
hypothesis — changes In tuition prlco have no of foot on changes In f Inanclal -aid 
expenditure— be rejected at the .05 level- The alternative hypothesis Is that 
Incroases In tuition price are related to Increases In financial-aid 
expenditures. In another two cases the regression coefficient was positive but 
not significantly different from zero gt the .05 level. For smal I 
baccalaureate Institutions and larger two-yoar colleges, the regression 
coefficient was negative (contrary to expectations) and significantly differ en i 
from zero at the .05 level . In the other five cases, no regression model was 
found whore this regression coefficient could be estimated to bo at least as 
large as Its standard error. 



Summary 

The essential nature of the relationships between the pairs of change 
variables Is summarized on table 3-2. For example, locking down the second 
column of table 3-2, we see that at small, comprehensive, private colleges the 
following relationships were observed. 

1. A change In enrol Iment had a positive direct effect on net tuition revenue, 
all other things remaining constant. That Is; Increases In enrollment 
tended to be associated with Increases In net tuition revenue. 

2. A change In f Inanclal-ald expenditure had a negative direct effect on net 
tuition revenue, all other things remaining constant. That Is, Increases 
In f Inanclal-ald expenditures tended to be associated with decreases In net 
tuition revenue. 

3. The direct effect of a change In tuition price on net tuition revenue was 
neither consistently positive or negative. Further Investigation Is called 
for. 

4. The direct effect of a change In f Inane I al -aid expenditures on enrollment 
was neither consistently positive or negative. Further Investigation Is 
ca I led for. 

5. No Information could be extracted from the data about the relationship 
between a change In tuition price and changes In enrollment. 

6. No Information could be extracted from the data about the relationship 
between a change In f Inane? al -aid expenditures and a change In tuition 
price. 

Each column In table 3-2 can be Interpreted similarly for Institutions of 
that of NCHEMS class and size. Each entry In table 3-2 may be Interpreted as 
Information about the likely sign of the corresponding regression 
coef f Ic lent— -one of the b f s— -In equations 1-4. 



Note for Table 3-2: 

Using the figure, reported In table 3-1. no r el u I lonsh I,, bolwoon ., pah 
of variables Is roportod as 

Fo c-,IHvo |f the regression coefficient In at least as large as twice Its 
standard orror, 

NoaatbU) If the rogrosslon coefficient Is negative and at I oust as largo 
' In magnitude as twlco Its standard orror. 

Zero If the magnitude of the ratio of the regression coefficient to 
Its standard orror Is loss than twice Its standard error. 

No relationship Is reported If the pair of variables did not both appear 
In ono of ",ho equations used to estimate the regression parameters. 

Each entry In table 3-2 may be Interpreted as being one of the b's In 
figure 2 which relates one change variable to another change variable. 
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I 1 1 1 1 I I .1 I 

[i)iiMlil|> ■ nli-ii'i vnl llclwi'-Mi Pairs i>l Cli.mr.r V.ii lahles ,il 
Yi'ii DM Ini'iil Tvim'i; ul Prlv.ili' Insl llul hm 



:ilKM:; Class .in.l l'1/d // I'll : Km"! I 



Variable:! anil 
KxpiH' tfil Kelal lou;;hl|i 



Doc! oral 



Conipivlii'iis I vc ' ,;( ' Year 

.;>/,<)') over WW I 'Vi'i ovn 



L, Chance in M Tuition Kovomie 
Change In KnrolJinunt 
(I'os I (.i vi') 



Positive. Positive Positive 



Vc Zi'Hl 



(i . Change In n'«'l Tu i I ion Ivovonur 
Change in Financial Aid Impend i tore 

(tU'i-.at. ivi«) Hoj»at I v«« iHat.ivc N'1'..M.Iv.- ilegnl iv«- ilegal Ivi- 



3. Change in .Jut Tuition Revunuc 
Cnango In Tuition Price 
(Posit i .VI! ) 



Posltve Zero 



Zero 



Posil I vi« Zero 



4. Change in hnrollinont 

Change in Financial. Aid Kxpeml i lane 
(Positive) fa'ro 



Zero 



Positive Zero 



5. Change in Kn roll men t 
Change in Tuition Price 
(Hegative) 



Zero 



6. Change in Financial Aid Expenditure 
Change in Tuition Price 
(Positive) 
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I,il)|i< \u (rout inuod) 



\[ V \M |n k r;||||i*, Ubfii'lVi'il iirlWiMMI Pah", ol C lal V.u hiM^'i .il 

"IV.i IMIIrivnt Tvpi*:: nl h iv. ih' hrf 



V.u i .id 1 1--. it i< I 
i . .. j m m I nl i v Li! luirili I |i 



:; Uav. ami !''/<' // ML 1 ni "I I * n I 

( MM* I « I * - * I ■ Ml I .'.ll 
//,<! /',() «ITl IIMMI h'H l IV'i 



ChatW In ilri Till I Inn Ivrvrnur 
Uuii|',r In l.nro! hiHMil 
(I'osll IVl') 



Yri I I IVi' 



v'l' 



r iVi I ! i V<' 



ir, i ( i 1 



ir. ! ( I W 



1! ( Ch.iiiiii' ill Mi'l Till I Inn Krvruur 

Ciiaii|',o In FiiianrliiL Aid Kxpciul 1 1 mv 
lNi'j;al ivr) 



;Vro Ji'C.al. Ivr Ni'i'.al ivr 



i vr 



rJrj;al ivr 



Cliaui;t< in Ilrl Till I Ion Krvrnur 
VMxuyy. In Tuil inn l'rli:«» 
(I*o:;iLl.ViO 



m'1'0 



/'(Ml) 



\>»i i ( i vr 



Posh ivr 



/*, Change in lairo lliuenl 

Change in Financial Aid KxptMul J.Lurc! 

(Posit ivr) ' Ml0 



l j, Cnanjv* in F.nrol l.mrul 
Chaii|;r in TniL ion h ir.r 
(ik 1 native) 



taLive Zi-rn i)r, V it ivr 



6. Change In Financial Aid expenditure 
Cluing in Tuition Price 

(Positive) Z«ro 7..'ro Zrro 
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I nip I i I ( <i I Uol.il lonsh Ips hoi <>Hi Chnnqo V.ii l.tblo-. 
ollll III-. I I till I <<n.) I Cii.HiU.loi I'. I |o-, 

||.,vln<| I««4m>.| .il Urn « * f f « t< . I on nol lull ion rovontU! of llm < hnn<|o v. u Initio- 
(Ih.xtly Involved In llm <:,i I cu In 1 1 on of clian<p>s In no I I u I I I on i ..vonuo. II. o 
•.Iti.ly proomidod to look nl Hit* dlrocl of fool of Instl -|utt«>iuil ch.nncl of I si I cs 
,.n Mm pr Imnr y variables. Ihosn of foci-. nr« suqgoslod hy llm regression 
(oof t Iclonhi of tho vni I ah I or. measured only In 1hu base yo.it of Iho study — 

X<1>.XC> ,X<k> of equations 1-4. If .1 regression cootflcl.nl w.is 

•.Iqnlf Imnlly dlffoiont from /oro nl 11m .0') lovol for <i particular lypo of 
p» Ivnto col lci(|o, n lonlnllve proposl I I on about Iho of foci of Ihn I nstl I tit I onn I 
character I si I o was f or mu I a tod. 



Tables 4-1 through 4-10 summarlzo tho signs of Iho rogrosslon coof f Iclont! 
,,f tl... lrisltlutlon.il chamc I or Ir.ti cr.~ Iho c's In aquations 1-4— with onch tnbh 
corr ospotullng lo n pnillutilni typo of In:. I II u| i on. lor example, looklnq at 
I I u 4-4 for small two-year col loqos. Iho first column of Information shows 
(hot In tho rogrosslon oquatlon with chango In tuition prlco as tho clopondont 
variable tho variables "Undorgrocluato Tuition 1976-77" and "For-Prof It 
Institution" had ostlmatod coofflclonts not significantly dlfforont from zoro; 
1ho cooff Iclont of Stndont Aid Expend ltiirJJL_L9j^=7J was significantly greater 
than zoro; and tho cooff Iclont of .stndont Aid Expe nditure s as a P amuitaflP-Xil 
Gross Tuition & Foos Rovonuo was significantly less than zoro. Tho other 
vnrlablos did not appear In tho ostlmatlon of oquatlon 1 for this group of 
Inst I tut Ions. 
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Notes for tables 4-1 to 4-10: ^ 

•The relationship between a change In variable and an Institutional 
characteristic Is reported as 

Positive If the regression coefficient of the Institutional variable in 
the equation with the change variable as the dependent variable 
Is posit! ve and twice as large in magnitude as Its standard 
error, 

Negative If the regression coefficient of the Institutional variable In 
the equation with the change variable as the dependent variable 
Is negative and twice as large in magnitude as Its standard 
error, 

isrfl If the magnitude of the regression coefficient was not at least 
twice as large as Its standard error. 

No relationship Is reported If the Institutional characteristic was not 
selected for Inclusion In the equation used to estimate the regression 
parameters for a particular change variable. 

Each entry In tables 4-1 to 4-10 may be Interpreted as being one of the 
c's In figure 2 that relates an Institutional characteristic to change 
variable. 

ft^granhlr. regions *nri Rff-Prftf " Institution are dummy variables, which 
are 1 If the characteristic applies and £ otherwise; 
All money Is In thousands of dollars; 
Enrol Ims-nt In FTE students for 1976-77; 
All percents are between 0 and 100, Inclusive; 
Al I ratios are positive. 
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Table 4-1 

Observed Relationships Between Change Variables and Institutional 
Characteristics for Ten Different Types of Private Institution 



M CHE MS Ciass: 

Major Doctoral 



CHANGE ill 



Tu i t i on Student 
Price Aid 

Expend i tur e 



Enro i Iment 



Net 
Tuition 
Revenue 



North-At I anti c 

Great Lakes-Plains zero 
Southeast 

West- Southwest zero 

Undergraduate Tuition 1976-77 positive 

Student Aid Expenditure 1976-77 

FTE Enrol Iment 1976-77 

Student Services as Percent 
of E&G Expenditures 

Gross Tuitfon&Fees Revenue 
as Percent of Total Revenue 

Unrestricted Scholarships as 
Percent of Student Aid Expenditure 

Student Aid Expenditure as Percent 
of Gross Tuition&Fees Revenue 



zero 



zero 



Student-Faculty Ratio 

Ratio of Ful I -time Undergrads to 
Full-time First-time Freshmen 



Percent In-State 

Percent In Col lege Housing 

Percent Minority Background 

Percent Engineering Majors 

Percent Total Aid Awarded in Grants 



zero 



negative 



zero 



positive positive 



negative 



positive 



zero 
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Table 4-2 

Observed Relationships Between Chance Variables and Institutional 
Characteristics for Ten Different Types of Private institution 



N CHEF'S Ciass: 

Comprehensive 

1976-77 FTE Enrol Irr.ent: 
1-2499 



CHANGE [H 



Tuition Student Enrol Irnent Net 
Price Aid Tuition 

Expend iture Revenue 



North-Atlantic 
Great Lakes-PI al ns 
Southeast 
West- Southwest 

Undergraduate Tuition 1976-77 zero 

Student Aid Expenditure 1976-77 

FTE Enrol Irnent 1976-77 

Student Services as Percent 
of, E&G Expand i tures 

Gross Tuition&Fees Revenue 

as Percent of Total Revenue positive 

Unrestricted Scholarships as 
Percent of Student Aid Expenditure 

Student Aid Expenditure as Percent 
of Gross Tuitlon&Fees Revenue 

Student-Faculty Ratio zero 

Ratio of Full-time Undergrads to 
Full-time First-time Freshmen 

Percent In-State 

Percent In College Housing 

Percent Minority Background 

Percent Engineering Majors 

•Percent Total Aid Awarded In Grants 



zero 



zero 



positive 



zero 



negative 



negative 



zero 



zero. 
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Table 4-3 / 

Observed Relationships Between Change Variables and Institutional 
Characteristics for Ten Different Types of Private Institution 



NCHEMS Class: 

Comprehensive 
1976-77 FTE Enrol Iment 



CHA r 



If-' 



over 



+ 99 



Tuition Student ' Enrollment Net 
Pr i ce Aid Tu it; on 

Expend i tur e Revenue 



Ncrth-Atl anti c 

Great Lakes-Plains 

Southeast / 

West-Southwest 

Undergraduate Tuition 1976-77 

Student Aid Expenditure 1976-77 

FTE Enrol Iment 1976-7.7 

Student Services as Percent 
of E&G Expenditures 

Gross Tu i t i on&Fees Revenue 
as Percent of Total Revenue 



;ero 



zero 



zero 



negative 



zero 



zero 



negative positive 



positive 



posit lve 



Unrestricted Scholarships as 
Percent of Student Aid Expenditure 

Student Aid Expenditure as Percent 
of Gross Tuiti on&Fees' Revenue 

Student-Faculty Ratio zero 

Ratio of Full-time Undergrads to 
Full-time First-time Freshmen 

Percent InrState 

Percent In College Housing 

Percent Minority Background 

Percent Engineering. Majors . ..... 

Percent Total Aid Awarded in Grants 



negat ive 
negative 



negative 



posit ive 



zero 



negat ive 



zero 



negative 
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Table 4-4 

Observed Relationships Between Change Variables and Institutional 
Characteristics for Ten Different Types of Private Institution 



NCKEMS Class: 

Two Year 
1976-77 FTE Enrol Irr.ent: 

1-499 



Tt 
P. 



: dent Enrol I rent Net 
Aid Tu i t i on 

enditure Revenue 



zero 



North-Atl anti c 
Great Lakes-PI ai ns 
Southeast 
West-Southwest 

Undergraduate Tuition 1976-77 
Student Aid Expenditure 1 976-77 positive negative 
FTE Enrol Iment 1976-77 



zero 



zero 



positive 



positive 



positive 



Student Services as" Percent 
of E&G Expenditures 

Gross Tuiti on&Fees' Revenue 
as Percent of Total Pxevenue 



\ 



zero 



Unrestricted Scholarships as 
Percent of Student Aid Expenditure 



Student Aid Expenditure as Percent 

of Gross Tuition&Fees Revenue negative 

Student-Faculty Ratio 

Ratio of Full-time Undergrads to 
Full-time First-time Freshmen 

Percent In-State 

Percent In College Housing 

Percent Minority Background 

Percent Engineering Majors 

Percent Total Aid .Awarded in Grants 

For-Prcfit Institution zero 



zero 



zero 



negative 



positive 



zero 
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Table 4-5 

Observed Relationships Between Change Var ! ab I es . and Institutional 
Characteristics for Ten Different Types of Private Institution 



NCKEMS Class: 

Two Year 
1976-77 FTE Enrol I merit: 

over 499 



Tuition Student Enrollment Net • 
Pr I ce Aid Tu i ti on 

Expend i tur e Revenue 



zero 



positive 



positive 



zero 



zero 



positive 



North-Atlantic 
Great Lakes-PI ai ns 
Southeast 
West-Southwest 

Undergraduate Tuition 1976-77, 

Student Aid Expenditure 1976-77 

FTE Enrol Iment 1976-7,7 

Student Services as Percent 
of E&G Expenditures 

Gross Tu i t i on&Fees Revenue 
as Percent of Total Revenue 



Unrestricted Schol arsh i ps as 

Percent of Student Aid Expend I turenegative zero 



Student Aid Expend I ture^as' 1 Percent 
of Gross Tu i ti on&Fees Revenue 

Student-Facu I ty t Rat I o 

Ratio of Full-time Undergrads to 
Full-time First-time Freshmen 



negative zero 



posi t ive 
negative 



zero 



negative 



negative 
negative zero 

positive negative 
zero 



negative 



negative 



Percent I n-^State 
Percent ini College Housing 

Percent Minority Background zero positive 

Percent Engineering Majors 

Percent Total Aid Awarded in Gran tspositive positive 
For-Proflt Institution positive 
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• Table 4-6 

Character i st ics for Ten DutercnT lyp^b 



UCHtr.S Class: T^Ttion Student Enrollment Net 

General Baccalaureate Tuition ^uu^ Tuition 

1 97 6-77 ^FTE Enrollment:. Price Expendi+ure Revenue 

North-Atlantic 
Great Lakes-Plains 

r ^ + zero zero 

Southeast 

West-Southwest 

. . zero zero 

Undergraduate Tuition 1976-77_ positive 

Student Aid Expenditure 1976-77 positive positive 

zer0 negative zero 

FTE Enrollment 1976-77 • , 

Student Services as Percent 
of . E&G Expenditures 

Gross Tuition&Fees Revenue 

as Percent' of Total Revenue negative 

Unrestricted Scholarships as 
Percent of Student Aid Expenditure 

Student Aid Expenditure as Percent negative 
of Gross TuitioniFees Revenue negative zero 

Student-Faculty Ratio zer0 

Ratio of Ful I- time Undergrads to _ zero 

Fu I l-time First-time Freshmen 

Percent In-State positive 

Percent In College Housing . • 

Percent Minority Background 

Percent Engineering Majors 

Percent Total Aid Awarded In Grants 
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Table 4-7 

Observed Rel ationsh i ps Between Change Variables and Institutional 
Characteristics for Ten Different. Types of Private Institution 



NCHEMS Class: 

General Baccalaureate 
1975-77 FTE Enrol Irrent: 

500-749 



CHANG E IN 



Tuition Student Enrol Iment Net 
Pr i ce Aid Tu i ti on 

Expend i ture Revenue 



North-Atlantic zero 

Great Lakes-Plains 

Southeast 

West-Southwest positive 
Undergraduate Tuition 1976-77 positive 
Student Aid expenditure 1976-77 
FTE Enrol Imeif 1976-77 



zero 



zero 



zero 



Student Serv/ices as Percent 

of E&G Expenditures 

I 

Gross Tuit/on&Fees Revenue 
as Percent of Total Revenue 

Unrestricted Scholarships as 
Percent of Student Aid Expenditure 

Student Aid Expenditure as Percent 
of Gross Tu i t i on&Fees Revenue 



Student-Faculty Ratio negative 

Ratio of Full-time Undergrads to 
Full-time First-time Freshmen 

Percent In-State 

Percent In College Housing 

Percent Minority Background 

Percent Engineering Majors 

Percent Total Aid Awarded in Grants 



negative 



negative 



zero 



zero 



posi t ive 



negative 



zero 

positive 
zero 

pos it ive 



zero 

pos it ive 
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Observed\el ationsh i ps Between Change Variables and Institutional 
Characteristics for Ten Different Types of Private Institution 



Table 4-8 



negative 
negative 

positive positive 

zero 
zero 



NCHEMS Class: 

General Baccalaureate 

1976-77 FTE Enrol Iment: 
750-999 

Ncrth-Atl anti c 

Great Lakes-PI ai ns 

Southeast 

West-Southwest 

Undergraduate Tuition 1976-77 
Student Aid Expenditure 1976-77 
FTE Enrol jment 1976-77 

Student Services as Percent 
of E&G Expenditures 

Gross Tui.'tion&Fees Revenue 
as Percent of Total Revenue 

Unrestricted Scholarships as 
Percent of Student Aid Expenditure 

Student Aid Expenditure as Percent 
of Gross Tultion&Fees Revenue 

Student-Faculty Ratio 

Ratio of Fu l.l-ti me Undergrads to 
Full-time First-time Freshmen zero 

.Percent In-State \, 

Percent in Col lege Housing positive 

Percent Minority Background negative 

Percent Engineering Majors 

Percent Total Aid Awarded in Grants 



JUAtEEJJl 



Enro I I men- 



Tui ti on Student 
Price Aid 

Expend i ture 

posit ive 



Net 
Tu i ti on 
Revenue 



posit ive 



posit ive 



zero 



zero 



zero 



zero 



negative. 



zero 



negative 
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Table 4^-9 

Observed Relationships Between Changte Var I ab I es and Institutional 
Characteristics for Ten Different Types of Private Institution 



MCHEMS Class: 

General Baccalaureate 

1976-77 FTE Enrol I rant: 
1000-149 9 



CHANGE 



Tuition Student Enrol Iment Net 
Price Aid Tuition 

Expenditure Revenue 



North- At! antic 
Great Lakes-Pi ai ns 
Southeast 
West-Southwest 

Undergraduate Tuition 1976-77 positive 

Student Aid Expenditure 1976-77 

FTE Enrol Iment 1976-77 zero 

Student Services as Percent 
of E&G Expenditures 

Gross Tuition&Fees Revenue 
as Percent of Total Revenue 

Unrestricted Scholarships as 
Percent of Student Aid Expenditure 

i 

Student Aid Expenditure as Percent 

of Gross Tui tion&Fees Revenue positive 

Student-Faculty Ratio positive 

Ratio of Full-time Undergrads to 
Full-time First-time Freshmen 

Percent In-State 

Percent In College Housing 

Percent Minority Background 

Percent Engineering Majors 

Percent Total Aid Awarded In Grants 



zero 



positive 



zero 



positive 



zero 



zero 



zero 



positive 
negative 

negative 
negative 



zero 



zero 
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Table 4-10 



Observed Rel a x i onch i ps Ee+ween Change Variables and Institutional 
Characteristics fcr Ten Different Types of Private Institution 



NCHEMS CI ass: 

C cnjy a 1 Baccal a u r e a t e 
197 6-77 FT:" Enrol Irr.ent: 

ovor 



_THA i-!GEL 



Tu i ti on 

Pri co 



Student 
Aid 

Expend i Ture 



North- At S ant i c zero 
GreaT Lakes-PI si ns 

Southeast ~ zero 
West-Southwest 

Undergraduate Tuition 1976-77 zero 

Student Aid Expenditure 1976-77 

FTE Enrol Irr.ent 1976-77 

. Student Services as Percent 
of E£G Expenditures 

Gross Tu i t i on&Fees Revenue 
as Percent of Total Revenue 

Unrestricted Scholarships as 
Percent of Student Aid Expenditure 

Student Aid Expenditure as Percent 
of Gross Tuition&Fees Revenue zero 

Student-Faculty Ratio 

Ratio of Full-time Undergrads to 
Full-tirr.e First-time Freshmen 

Percent I n-State 

Percent In College Housing 

Percent Minority Background 

Percent Engineering Majors 



Enrol Irr.ent Net 

Tu i t i on 

R e j e n u e 

zero 



negative 



negative positive 



positive 
negative 



negative 



zero 



zero 



posi tive 



positive 



negative 

negative 
negative 
negat ive 



Percent Total Aid Awarded In Graritspos i t ive positive positive 
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The Effect of Institutional Characteristics 



The sane relationships between pairs of variables suggested In tables 4-1 to 
4-10 can also be stafed In prose, as propositions which might be explored 
futher. Table 5 shows the correspondence between the entries on tables 4-1 to 
4-10 and the .1st of propositions presented below. For example, looking at 
table 5* the proposition that relates Ppr-ran+ In-State and Chan g e I n St ude nt 
Aid Expenditure Is proposition A5. This would help someone 'read I ng table 4-1 
understand what Is meant by the entry jiegatl va In the row labeled B ercent 
| n-State and the column labeled CJbaDfle_JjD_S±Uilfint AN ExpfmxlltUEfi. Eventual ly, 
this proposition would be combined with Information about all the ways In which 
changes In student aid expenditures cat. after-' changes In net tuition revenue 
to explain the various ways In which the percent of In-state students at an 
Institution can Indirectly affect changes In net tuition revenue. 
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Table 5 

Correspondence of. Observed Relationships 
in Tables 4-1 through 4-10 with Propositions A1-D6 



IIUiEMS Class 



Tuition Student Enrol lr;orr 



N'cr+h-Arl ant i c 

Great Lakes-PI ai ns 

Southeast 

West- Southwest 

Undergraduate Tuition 1976-77 

Student Aid Expenditure 1976-77 

FTE Enrol Iment 1976-77 

Student Services as Percent 
of E&G Expenditures 



Gross Tuition&Fees Revenue - D1 

as Percent of Total Revenue 



Unrestricted Scholarships as 
Percent of Student Aid Expenditure 

Student Aid Expenditure as Percent 
of Gross TuitlonSFees Revenuo 

Student-Faculty Ratio 

Rati'o of Full-time Undergrads to 
Full-time First-time Freshmen 



Ai o 
Expe-nci 



AI A2 A3 

D3 D4 D5 

CI C2 C3 

Bl B2 B3 



B18 B19 B20 

D2 



Percent In-State 
Percent In College Housing 
Percent Minority Background 
Percent Engineering Majors 
Percent Total Aid Av/arded in Grants C9 
For-Profit Institution Bl 7 
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C7 C8 

CA C5 C6 

B5 B6 B7 

B8 By BIO 

A4 A5 A6 



Bll 312 B13 

B14 B15 B16 
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CIO 



The propositions are grouped under four headings: geographic 
region/market, campus community, financial aid, and tuition. The subgroups of 
general baccalaureate Institutions are distinguished In the discussion below by 
the adjectives: smallest, small, medium size, large and largest, respectively. 



Geographic Region/Market 

Eh&qsL}1qDlM. • There was a negative relationship between being In the 

Southeast or West-Southwest rind changes [n tuition prlco for mod I urn-sized 
boccul aureate I nstl tut I ons. 

Pro position A2 . There was a positive relationship between region and 
changes In f Inane I al -a! d expend Itures for large two-year col leges In the 
Southeast and for small baccalaureate Institutions In the West-Southwest. 

Proposition A3 . There was a negative relationship between region and 
changes In enrollment for the largest baccalaureate Institutions In the 
Southeast and for the large two-year col leges In the Southeast and the 
West-Southeast. There was a positive relationship for medium-sized general 
baccalaureate Institutions In the West-Southwest and the North Atlantic region. 

Proposition A4 . The relationship between percentage of students from 
In-state and chenges In tuition price was positive for the smallest 
baccalaureate Institutions and negative for the largest baccalaureate 
Institutions. One Interpretation of this would be that very small colleges 
with captive populations have more latitude to raise tuition prices while very 
large col leges have more latitude to raise tuition prices If they have more of 
a national market. 

Pro position A5 . The relationship between percentage of students from 
In-state and chenge In f Inane I al -a! d expenditures was negative for doctoral 
Institutions, small baccalaureate Institutions, and large two-year colleges. 
Again, this could be Interpreted to mean that schools with captive student 
populations do not have to expend as much on financial aid. 

! 

Preposition A6 . The relationship between percentage of students from 
In-state and change In enrollment was negative for large comprehensive colleges 
and the largest baccalaureate Institutions. The relationship was positive for 
small baccalaureate Institutions. This might be Interpreted to mean that the 
largest comprehensive colleges and baccalaureate Institutions suffered reduced 
enrollments If they were not able to draw a natl onwl de pool; small 
baccalaureates made slight gains In enrollment If they drew on a local pool of 
students. 



Campus Community 

Proposition B1 . Within each group of Institutions, size of FTE enrollment 
was not related to size of tuition Increase. 

Proposition B2 . At two-year colleges, changes In f Inane I al -al d 
expenditures were directly proportional to FTE enrol Iment. 
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Proposition B3. There was a positive relationship between FTE enrol Iment 
and chiangesl n FTE enrollment at doctoral Institutions and large ^J«" 
colleges. There was a negative relationship at large comprehensive colleges 
and the smallest baccalaureate Institutions. 

Proposition B4 . There was a positive relationship between FTE enrol Iment 
and changes In net tuition revenue at doctoral Insi , tut Ions, comprehensive 
Institutions, small baccalaureate Institutions, very large baccalaurea e 
Institutions; and smal I two-year col leges. The relationship was negative for 
large two-year colleges. 

Proposition B5. Within each group of Institutions, student-faculty ratio 
was not significantly related to changes In tuition prices. 

Proportion B6. There was a negative relationship between student- f acu I ty 
ratlo^Tc^geTTn f Inane i al -al d expenditure at the largest baccalaureate 
i n st Hut Ions. 

Proposition B7. There was a negative relationship between student-faculty 
ratlo^cTSSsln enrollment at large comprehensive col leges, at the arger 
baccalaureate Institutions, and at large two-year colleges. This might be 

t?r Irefe ?o nean that large Institutions with relatively smal numbers of 
faculty were not as attractive to students as comparable sized Institutions 
with more faculty members. 

Pror ation B8 . There was a negative relationship between the ratio of 
under^r^ieTtTfreshmen and changes In tuition price for large comprehensive 
co I leges. 

Proposition B9. There was a positive relationship between ratio of 
under^rSeftoTreshmen and changes In f Inane I al -al d expenc tures at arge 
two-year col leges. This may be Interpreted to mean that new financial aid Is 
targeted at freshmen. 

Proration BIO . There was a negative relationship between the ratio of 
underiSat^s^oTeshmen and changes In enrollment at smal comprehensive 
colleges, at baccalaureate Institutions of at least medium size- and at 
two-year col leges. This may be Interpreted to mean that ! 0 *;£^ men 
enrol Iments presage overal I enrol Iment declines at al I but doctoral 
Institutions. 

P roportion BI1 . There was a positive relationship between the percentage 
of stSft^^ college housing and changes In tumon price for arge 
comprehensive colleges and medium size baccalaureate Inst tut Ions. This may be 
Interpreted to mean that residential campuses have more flexibility In raising 
tuition prices. 

Pror ation B12 . There was a positive relationship between the percentage 
of s tudents living In college housing and changes In f Inane I al -a. d expend Itures 
for smal I two-year col leges. This may be Interpreted to mean that smal I 
r^IdenilalTwlyear colleges spend more on financial aid to Induce students to 
attend. v 
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Propositio n B.13 . There was a negative relationship between the percentage 
of students In college housing and changes In enrollment at the larger 
baccalaureate Institutions. This may Indicate a lessening of the popular 
advantage of large residential liberal-arts colleges In attracting students. 

Proposition B14. There was a negative relationship between the percentage 
of students of minority background and changes In tuition price at medium sized 
baccalaureate Institutions. This may be Interpreted to mean that col leges try 
to anticipate the anount of Increased tuition that minority students can bear . 

Proposition B15 . There was a positive relationship between the percentage 
of minority students and changes In financial aid at doctoral Institutions and 
large two-year col leges. 

Proposition B16 . There was a positive relationship between percentage of 
minority students and changes In enrollment at small baccalaureate 
Inst I tut Ions'. 

Proposition B17 . At two-year col leges, there was a positive relationship 
between being a for-profit Institution and changes In tuition price. This may 
be Interpreted to mean that for-profit Institutions feel they have more 
flexibility or more need to make larger than average tuition Increases. 

Pro position B18 . There was a negative relationship between the level of 
expenditures on student services and changes In tuition price for large 
■ wo- year col leges. 

Proposition B19 . There was a negative relationship between the level of 
expenditure on student services and changes In expenditures on financial aid at 
doctoral Institutions. The relationship was positive at large baccalaureate 
Inst I tut I ons. 

Proposition B20 . There was a positive relationship between the level of 
expenditure on student services and changes In enrollment at the largest 
baccalaureate Institutions. 



Financial Aid 

Proposition C1 . There was a positive relationship between the absolute 
level' of f Inanclal-ald expenditure and changes In tuition price at the smallest 
baccalaureate Institutions and at small two-year col leges. This may be 
Interpreted to mean that high levels of financial aid may give very smal I 
Institutions a sense of flexibility In raising tuition prices. 

Proposition C2 . There was a negative relationship between the actual 
level of flnanclai-ald expenditures and changes In f Inane lal -al d expend Itures 
at large comprehensive col leges and al I two-year col leges. 

Proposition C3 . There was a positive relationship between the level of 
f Inanclal-al d expenditures and changes In enrollment at the smallest 
baccalaureate Institutions. 
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£0^-aU±^. There was a negative rel atlonsh lp ^J* 6 " ^J^f J^ 90 
of tuition charges paid for with Institutional financial aid and changes in 
tuition price at the smal lest baccalaureate Institutions an smal I two-year 
colleges. There was a positive relationship at large baccalaureate 
instttut ons. The former may be Interpreted as a conservative "naga™ style 
at very small Institutions-spending a lot of financial aid and. not raising 
tuition very much. The latter may be interpreted as an attempt to cover Ihe 
expense of more f Inane I al aid-by charging higher tuition (to those who can 
pay) . 

Proration C5 . There was a positive relationship between the percentage 
of tu m on charges paid for with institutional financial aid and changes in 
flnancIaffaW expenditures at small comprehensive colleges and the largest 
bacca I aureate" Tristl tut I ons. The relationship was negative at smal I 
baccalaureate institutions. 

Proration C6 . There was a negative rel ati onsh I p between the percentage 
of tu m on cnarges paid for with institutional financial aid and changes In 
e ro Iment at the largest comprehensive col leges and at the smal est and medium 
size baccalaureate Institutions. The relationship was positive at arge 
baccalaureate institutions. This may be interpreted to mean that high 
percentages of expenditures on financial aid do not guarantee steady or 
Increasing enrol Iment trends. 

| Pmno^ojl^Z. There was a negative relationship between the Percentage 
of s c ho l ^rsh lp ^y from unrestricted funds and changes In tut on price at 
the largest two-year col leges. This may be interpreted as a sign of a 
Joub.lbTrrelerlttanpt toward off enrollment declines by using institutional 
funds for financial aid while limiting tuition increases. 

Proposition C8 . There was a negative relationship between the percentage 
of s cKship mone y from unrestricted funds and changes in f inane I al -ai d 
expenditures at small baccalaureate institutions. 

Pror ation C9 . There was a positive relationship between the percentage 
of ,o^K^Te6 as grants (vs. loans or Jobs) and changes n tu tl on price 
at the larqest baccalaureate institutions and large two-year colleges. This 
may be Integrated to mean that col leges that rely heavily on grants feel that 
Their students will be more willing to acceP+ higher tuition increases. 

Prono.t + len C1 0 . There was a negati vl rel ati onsh ip between percentage of 
total JT? grants and changes in enrollment at large comprehensive colleges 
The ref atlonsh I p was positive at the largest baccalaureate institutions. This 
may be interpreted asmeaning that grants enhance the popularity o arge 
baccalaureate institutions but they do not insulate large comprehensive 
colleges from other factors affecting their popularity adversely. 

Tuition \ 

Prono .l-Hon D1 . There was a positive rel ati onsh ip\between the percentage 
of rev^^nFfrom tuition and fees and changes In t^it on pr ce at large 
comprehensive colleges. The relationship was negative at the sma lest 
baccalaureate Institutions. The latter may be interpreted *s indicating a 
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reluctance on the part of schools that are highly dependent on tuition revenues 
to raise tuition prices. 

Propositi on D2 . There was a positive relationship between the percentage 
of revenue coming from tuition and fees and changes In enrollment at large 
comprehensive col leges. 

Pro position D3 . There was a positive relationship between tuition price 
level and changes In tuition price for doctoral Inst I tut I oris, for all but the 
largest baccalaureate Institutions, and for large two-year colleges. 

Proposition D4 . There was a positive relationship between tuition price 
level and changes In f InancI al-al d expenditures at medium size baccalaureate 
Institutions. 

Proposi tion D5 . There was a negative relationship uetween tuition price 
level and changes' In enrollment at the largest baccalaureate Institutions and 
large two-year colleges. This may be Interpreted to mean that high prices are 
not perceived'as being synonymous with quality, which would make an Institution 
more popu lar. 

Proposition D6 » There was a positive relationship between tuition price 
level and changes In net tuition revenue at the baccalaureate Institutions of 
at least medium size and at smal I two-year col leges. 



Estimating the Total Effects 

For each type of Institution In the study, logical ly combining the true 
propositions about the Indirect effects of Institutional characteristics on net 
tuition revenue of the preceding section with the true assumptions about the 
web of the relationships between the variables direct ly I nvol ved In calculating 
changes In net tuition revenue, the potential for calculating the total effect 
of any particular variable on net tuition revenue would exist. 

If figure 2 were redrawn for each type of Institution, the total effect of 
any particular Institutional characteristic on changes In net tuition revenue 
would be the sum of effects along each path In the diagram connecting that 
variable to change In net tuition revenue. Computationally, this reduction can 
be accomplished by substituting equation 1 Into equation 2, then substituting 
equation 1 and the revised equations 2 and 3 Into equation 4. 

The result of this process Is a series of equations for change In net 
tuition revenue. Initial ly containing al I the change variables and 
institutional characteristics but eliminating one. change variable at each step 
In the process. The final reduced form equation contains only the 
Inst I tut I ona! character 1st I cs. 

Numerical values are not presented here for the total effects because 
there is no assurance that the total effects are statistically different from 
zero. This Is further necessitated by the fact that seme of the values of 
R>[2] obtained when estimating equations 1-4 were not even .50. 
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Since the main concern of the research reported ^^^J^S^^ a 
impact of various factors on net tuition revenue, one mighh ask why Ihere is a 
Sd to estiLte more than one equation. One could simp y est mate the 
rearesslon of chanqes in net tuition revenue on the institutional 
cKir^cfand stop there. Th. s very quest. on Is asked (and answered) In 
the literature (Hanushek and Jackson 1977, pp. ici-m), 

|+ is not enough to look Just at the relationship between the 
institutional characteristics and changes in net tuition revenue. The effect 
of the institutional characteristics is only indLrfic±. The nature of the 
Impact of institutional characteristics on net tuition revenue depends vejy 
much onlhe nalre and structure of the connections--^ -"between the 
inc+i+n+Ional characteristics and net tuition revenue. Therefore, t s 
£ o a To ' inve^tTSte both the effect of institutional character ist cs on 
the variables directly Involved in calculating chesiges in net tuition revenue 
and t of the Y variables in the calculation on net tu ti on revenue 

itself! The result of this kind of two-stage investigation is then a 
simplified Picture (or model) of what may actual ly be causing fluctuations in 
net tuition revenue. 

In +ha oriainai study, the total effects were estimated directly by 
estimating e^u at on 5 The discrepancy between the total effects obtained by 
the substitution process and' those obtained directly was considerable. . 
Jur+her! when equation 5 was estimated directly, only 1-3 regression 
coemc ents were statistically significant for each type of Institution. 
Till! + he I rect estimates and the reduced-form estimates obtained by 
s bstltut lo* l£ \Tia* baled on estimates, the best possible data s required 
I £ er fo mat? nferences about the true total effects In the population. 
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Summary 



This paper has suggested a model of all the factors that Impinge or, changes In 
net tuition revenue In private colleges. The rather complicated web of those 
factors contains both the change variables directly Involved In tiro calculation 
of net tuition revenue and Institutional characteristics that affect net 
tuition revenue Indirectly through the change variables. Regression analysis 
of the system of equations comprising the model provided evidence to Indicate 
the existence of the relationships assumed to connect the variables directly 
Involved In the calculation of net tuition revenue. The regression analysis 
also suggested the strength and direction of relationships that might exist 
between Institutional characteristics and the change variables, For each type 
of Institution, the exact shape of the web and the various paths along which 
Institutional characteristics could exert an Influence on net tuition revenue 
was different. The exact nature of the web of factors effecting ne+ tuition 
revenue will clearly need to be Investigated further at each different type of 
private Institution. 
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